Multiple angiotensin receptor subtypes in normal and tumor astrocytes in vitro.
A role for neuropeptide receptors in glial tumorigenesis has recently been proposed. Although angiotensin receptors are known to mediate proliferative effects in many cell types, including brain astrocytes, the possible participation of these receptors in glial tumorigenesis remains unknown. In the present study, we have examined the expression of the molecularly defined angiotensin receptor subtypes AT(1a), AT(1b), and AT(2) in normal perinatal rat astrocytes and in a panel of tumor adult astrocytoma cells, using the reverse transcriptase-polymerase chain reaction (RT-PCR). Subsequently, we compared the mitogenic effect of the angiotensins A(1-8), A(2-8), A(3-8) and the heptapeptide "metabolite" A(1-7), on both normal and tumor astrocytes, measured in terms of the incorporation of tritiated thymidine. Our results indicate that AT(1a), AT(1b), and AT(2) angiotensin receptor mRNA is commonly expressed by many of these cells. Of notable exception is the astrocytoma U373 which was not found to express AT(1) or AT(2) mRNA. Chronic (24-h) incubation of cells with A(1-8) and A(1-7) lead to the induction of mitogenesis, even in the AT(1) and AT(2) mRNA negative astrocytoma cell line U373. Moreover, pharmacological analysis indicated that the observed mitogenic effects are not mediated by the AT(1) or AT(2) type receptors, but rather by a novel, specific A((1-7)) angiotensin receptor, since mitogenesis was shown to be partially blocked by the A(1-7) analogue D-Ala(7)A(1-7) and by the protease inhibitor orthophenanthroline (100 microM). Using Fura-2 spectrophotometry, we found that activation of this receptor does not alter intracellular calcium levels; however, preincubation with the protein kinase kinase inhibitor U0126 (10 microM) was found to inhibit these mitogenic effects partially. Overall, these results which demonstrate that normal and tumor astrocytes express a greater variety of angiotensin receptor subtypes than previously thought, support the idea that A(1-7) and its receptor signaling system may play an important role in shaping the astrocyte population during development. Moreover, the untimely expression of this A((1-7)) receptor may represent an important etiological component in the development of brain astrocytomas.